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STRACT

t1

/
10evelopment of Empi ical "GroWth Expectancies!'

for'the Metropolitan Achievement Tests

Michael D. Beck

Harcourt Brice Jovanovichi Inc.

A sizable representative sUbSample of the standardization group for the Metropolitan

Achievement Twits participated in both the Fall and Spring standardization programs.

Fall andtpring teat records were matchedifor- all such pupils and Fall-Sp ing

"growth-eziectancies4 were derived. Additionally, thelsample was split #into three
.

subgroups based on pretest national stanine and "growth expectancies" d veloped '-
. .

,

separately
.

ately for below-average, average, and above- average achievers 7mparispn of

. . ,

. .

.
.

the "growth rites" cf these .three groups and of the totiI Fall d-Spring ,sample with

the national norms were made. The resulting data seem most appropriate for test
. .
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users assessing the shojrt-term growth of non - average groups. /
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Development of irical "Growth ",Expegtancies

for the Metropolitan Achievement. ests
/

-The relevance of "national morns" for assessing the " jrowth" of pupili in academic

skills -- especially those pupils who are functioning at a below-average level

is questioned by aurey achievement test users with increasing frequency. This

paper deals primarily with two dia,inct issues relating to the relating to the_

longitudinal_ use of national normative data:

a.) How closely do interpolated achieVementtest norkilapproxiMste.

irically.derived norms? That is, can a fall-to-spring 'growth"

,b assessed accurately using onlyune set of.empiricalmotns-and\

other set of interpolated-norms?

,,

iven the inaPpropriatenesd0-"national averages" for assessing
,

the,Pixowth" bf non-average pupils (e.g. the foolish expectation
, -

1

or of "a-fipnth of groWth for a;month of instruction"), what,grewth

expectancies can be de loped for groups of pupils who are

_ 4chieving atleVels significantly above or below the level at

which their "average!' grade-mates are functioning? These data

would seem most appropriate fornmasuripg the growth of special

groups such as Title I pupils, pupills-in communities Where ability

levels are far above (or below).average, etc.

Until recent years, teat publishers provided only one set of empirical norms per

grade for their achievement series; other dita,were derived through interpolation.

Even when a test has been standardized twice or more per grade, not all of the

score modes (perdentiles, grade equivalents, or standard scores) may be based on



and for the nation as a whole accbrding to 1960 census data;

TABLE 1

r
SUMMARY OF REYNARIABLE$

lc" - USED TO DESCRIBE THE
OPOLITAN NORMAft AND FALL-SPRING SAMPLES

Variable
Total Fall- Sprint{ National

Normative Sampling Sample Papulatiok

Median Year of Schooling

Median FamilyIncome
.,(in g003s)

Percent of Black Residents

Median Deviation 1 Qa

10.7

55

9.9

99.5 -100.5

10.4

53

11.0

9,9.6-101.1

10,6

56

10.5

100

A

The Fall-4pring study was conducted by matching -- by computer and by hand -- the

Fall and'Oring score records of individual pupils. Thus, only pupils mho took
f

both tests:were included in the subsequent analyses. .4 total of almost 15,000
1

capes raneng_in number by Grade from 1468 in Grade 8 to 2860 in Grade 2 were in-

cluded in ,the final sample:

After matching Fall and Spring pupil records, distributions of "difference" or "gain"

scores Ar4 terms of standard asor0q, were run Separatelyby grade and subtext for the

total sample. Similar distributions were developed for three subgroups of the

total sample defined in terms of their pretest (Fall) scores. Pupils Whose Fall

scores fell in stanines l-3\Compoaed the first group; stanines 4-6 defined the

average groups; and stanines 7-9 defined thllhird group. ."Gain" scores by subtext

and grade were distributed and summarized for each of these three groups. Note



the multiple no ngs. Additionally, normative samples drawn for multiple normings,

though matched quite closely in relevant characteristics, are billed on. different

pupils. It seems important to assess'whether

'sults obtained pre- and posttesting identical

year apAinterpreting the results in terms of

signed in part to investigate this question.

these various factors affect the re-

pupils within the same academic

national norms. This study was de- "

A second purpose of this study was to yield,data descriptive of the "growth" within_

an academic year of three groups of pupils classified according to their pretest

scores: low achievers (those who scored in national stanines t -3 an their pretest),

average achievers (pretest stanines 4-6), and high achievers (pretest stanines 7-9).

These data would provide meaningful estimates of the amount. of growth expected of

pupils who fall into one of these groups. .National normative data are moat appro-

priate for describing the growth of'puptils functioning at or near "average."

'METHOD

Twenty of the'school systems in the standardization of the 1970 Metropolitan

Achievement Tests were involved In both the Fall.(October) and Spring (April)

, .

norming-programs. These twenty systems were selected to be representative of the

entire standardization grOup (and thus, of the nations's schoOl population) in

terms of relevant population characteristics. Average Otis-Lennon Mental Ability

Test deviation'IQs for this sample ranged from a low of 99.6 (Grade 8) to

a high of 101.1 (Grade 5). key variables used in selecting and describing

the Metropolitan sample included the median years of schooling of adults

ol,rer age 25 in the community, median family income, and the percent of blacks

in the population.. Table I presents figures for these variables far.the

"Fall-Spring" sample, for the total Metropolitan standardization group,
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'`-1014t A given pupil's scores might have plscegbliii;i47.41...kEere;4444404p* 94 thl-11#041
.:,.. * .

. - rt

subtests.Far example, the pupil llad FallP striae scores of 3 in Spelling .and

4 in Reading, he Was plated.In the belaw-Sc/eriia Spelling group and the average
.

,Rpading grow.

*,

s RESULT

The four score distributions per test ( al group and the three subgroups) derived
4

. as above yield empirical Standard score 'growth expectancies" over.a six-:Month
4

period in she skilli measured by the Metropolitan. SUmmary growth data and Fall-

Spring correlations by grade for Metropolitan Total Reading and Total Mathematics

art presented in Tables 2 and 3 for the total sample; tables 4-6 contain data for

the three Mathematics Tests separately. Additionally, these.-table..s present comparable

data derived frail the'total Metropolitan normative sample.

. *

Tables 7-14reeent growth data for-seven Metropolitan tests for the three subgroups

(below-average, average, and above-average) of the iample. As would be anticipated,--
.

,

the growth of average subgroup is quite comparable to that of the total sample (cam-
.

pare Tables 2, and 3 with the Average groUp in Tables 9 and 100

7
In Tables 7-13. no allowances were made, for the effects of regression toward the

mean. This was intentional since most school personnel seldom have either the in-

clination or statistical background for making such adjuitments.

seated are considered generally more appropriate for the typical

Figures 1 and 2 summarize Tables 2 and 3in a graphical format.

means are plotted and connected by grade on these figures.

the Metropolitan normative standard score "growth curve."

The

The data as pre-

school User.

Fail and Spring

v

solid line indicates

Aside from Fall-Spring

vs. normative pample comparison, these figures reveal interesting information re-

garding the "summer growth/forgetting" question.



TABLE 2

Fall, SPriiag, and "Gains" Summary Statistics in Standard'
Scores for Pupils Tested in October and April Compared

with MAT "Normative Gains" for the Same Period --

TOTAL READING ,

. -

Grade

Fall-Spring

Correlation

Fall - SpringStudy Sample
_

.

-
MAT Norms

- ff

"N

Fall Scores

X S.D.

Spring Scores

X S.D.

Gain

Median I S.D.

,

Gain.

Median lt

2 .76 2851 45,9 11.4 54.8 '10.8 8.3 8.9 7.7 7.5 9

3 '.77, ', 1635 57.6 13.3 62.8 13.0 4.6 5.2 9.0 , 4 4

4 .77 2180 66.0 14.9 71.7 14.1 4.6 5.7 9.9 5 5

5 .73 2361 74.1 16.4 79.6 13.1 4.2
/
5.4 M.2 3.5 4

6 .76 2404 81.7 17.6 85.5 14.2 2.8 3.8 11.4. 3 3

7 .85 1771 86.4 16.6 89.4 16.5 2.6 3.0 9.1 1 2

8 .89 '1461 92.8 16.6 .95.2 17.4 2.3 2.5 8.1 1 2

-

TABLE 3

Fall,,SOring, and "Gains" Summary Statistics in Standard
Scores for Pupils Tested in October and April Compared

with MAT "Normative Gains" for the Same Period --

TOTAL MATHEMATICS.

Grade
Fall-Spring

Correlation

Fall - Spring Study Sample MAW,Morms
r. , i '4 Isfrg, itia

N

Pall Scores

X" S.D

Spring Stores

X S.D. Media

a n

R S.D.

1'1511./1
"-

Median lt

_

.75 2831 48.6; 12.3 59.6 11.2 10.7 11.0 8.3 9 11

3 .74 . 1611 62.0 13.4 71.4, 12.2 9.0 9.3 9.3 9.5 8

4 .69 2150 72.8 14.2 81.9 12.5 8.2 9.1 10.7 8 7

5 .66 2351 82.3 14.7 88.5. 11.2 4.7 6%.2 1LZ 4 4

Ai .7r 278 90.8 15.5 96.0 13.2 3.8 5.2 1L1 3 3

7 .78 1760 96.4 15.8 100.0 13,4' 2.7 3.6 10.0 1.5 2

8 .79 1461 102.2 16.2 105.6 14.1 2.6 3.4 10.0 1 1



The data presented here'have important advantages over "growth" charts or tables

offpred in the past,' First, the data are empirical -- no illterpolation -or extra-

polationi are involved. Second; and perhaps .more importantly, the same pupils

.00
were used for computing the Fall-Spring score changes. The regular Metropolitan

percentile rank/stanine tables provide the first advantage above. However, the

regular "Beginning' and "Enc14 of year norms are 'not based on identical sets 'of

pupils, although great care was taken to match the two samples as closely as,possi-

ble. An additional advantage of these data is that the sample is closely repre-.

ientative of both the entire Metropolitan normative sample and-the nation's school
,

population, thus making interpretation of Obtained results more meaningful.

-.4
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Mathematics
r

TABLES 4 -

Fall, Spring, and "Gains" Summary Statistics in Standard
ScoresfOr Pupils Tested in Ottober,and April Compared

with MAT "normativeGains" for the Same Period --

Computation

Grade
Fa)).-Spring

Correlation

Fall - Spring SadOle MAT!NOrms
Gain

Median lcN
Fall

.3i

.

g.D
Spring

R S.D.

Gain
Median 31 S.D.

3 .68 . 1632 58.1, 11.0. ' 66.6 '10.9 8.2 8.5 8.7 -13.5 . 9

4 .68 2174 68.2 10.9 78.7 12.4 . 10.2 10.5 .3 10 10

5 .68 2361 79.0 11,1 86.1 11.0 6.2 7.0 8.8 5.5 . 6
_ .

,

'6 .72, 2393 88.0
. .

12.5 94.0 12.4 5.4 ,6.0 9.2 7 6

7 .77 1776 94.1 ' 12.7 961.8 .,-. 13.2 2.5. 2.8 8.8 , 3

,

.2

g .80 , 1466 99.7 12.9 103.0 14.0 2.7 3.3 8.5 ". 1 - 1

Mathematics Concepts

Grade
Fall-Spring
Correlation

Fall - Spring_ Study Sample MAT Norhs !

R.

'
S.D.

Spring
S.D.

Gain
Median X

.

S.D.
. Gain

Median 3-c

3 .75 1622 59.6 12.2 67.5 12.4 8.1 7.8 8.6 . 8 7

4
. .74 2154' 69.2 12.4 .76.0 12.3 6.4 6.8 .9 6 5

5 '.72 2359 78.2 12.5 83.4, la.0 4.7 5.3 9.6 5. 5'

6 .75 2396 85.2 13.2 90.4' 14.8 4.74 . 5.2 10.0 4.5 -,4

7 .77 1781 87.7 12.7 90.4 12.7 2.4 2.7 8.6 0 1
, -

8 .79 1468 93.4 13.7 96.2 14.1 2.3 2.8 9.0 0 1

Mathematics Problem Solving.

_

Grade
Fall-Spring
Correlation

. Fall - Spring Study Sample MAT Norms

N
i Fall

S.D. S.D.
- Gain
Median X s:p.

,Gain
Median X

3 .71 1624 61.3 13.1 69.0 13.6 7.7 7.8 10.2 7 7
,

4 .72 2167 71.4 13.6 78'.3 13.6 6.2 6.9 10.3 6 6

5 .70 2357 79.6 14.3 .83.8 '12.8 3.7 44 10.6 . 3.5 3

6 .75 2395 87.6 15.6 90.4 13.8 2.2 2.8 10.5 3 2

7 .81 . 1777 93.3 15.7 97.2 15.1 --3.7 3.9 9.5 3 2
,

8 .79 1466 98.4 16.1 101.2 15.1 2.3 2.8 10.2 2.5 1

10



TABLES 7 AND '8
w

Median, Mean and S.D. of MAT4Standard Score "Gains" 6./er a Six=MoUth Period
by Grade for Three Subgroups and Total Group (N=1461-.2861 per grad,}

r'"

WORD KNOWLEDGE

grade

HIGH PRETEST

Median Mean S.D.

AVERAGE PRETEST

Median i S.D.

LOW PRETEST

'Median' 1 S.D.

TOTAL GROUP
,

Mean S.D.

2 . 2.3 3.8 8:8 9.0 9.4 5.6 13.0 13.8 8.5 ,

_Median

8.7 8.9 7.9
4'

3 2.0 2.0 8.9 5.3 5.6 5.4 5.4 "45 11.6 4.8 4.9 8.3

4 0.4 2.1 10.6 4.5 5.2 5.9 5.1 7.9 13.9 4.3 5.1 9.3

5
,--)

3.7 4.2 6.9 4.0 411 6.0 6:0 9.0 15.5 4.3 5.2. 9.3

6 1.9 2.7..... 8.0 3.3 3.6 6.0 4.6 7.4. 3.1 4.1 9.6

7 2.5 2.6 5.8 2.3 1.9 6.-4 4.4 52' 13.5' 2.7 2.8 8.4

8 1.8 1.5 7.3 2.3 2.1 7.1 2.7 , 3.3 11.8 2.2 2.2 8.4

READING

Grade,

HIGH PRETEST

Median Mean S.D.

' AVERAGE PRETST

Median 7 S.D.

LOW PRETEST

Mediah X' S',115.

TOTAL GROUP

Medidn Mean S.D.

i

2 2.8
.

3.4 9.8 8.0 7.8 6.8 11.3 11.3 9.9 7.6 7.5 8.6

3 5.1 5.2 10.1 4:9 5.0 7.4 5.3 7.1 14.0 5.0 5.0 %.8

4 2.3 2.1 8.3 4.5 4.5 7:9 6.3 ---8.5 15$5 4.4. 4.8, 10.4

5 .3 .4 7.1 3.6 3.0 7.0 12.7 ,14.6 16.9 3.6 4.6 11.0-

6 -3.8 -3.4 sei 2.6 2.4 6.2 8.3 11,.1 17.5 2.0 2.4 10.9

4 A

7 1.8 2.2 8.9 i-.6 1.2' 8.2 1-3. 6.3 13.4 2.2 2.5 9.9

8 .4 .7 9.0 2.3 2.3 8.6 2.1 2.9 11.8 2.0 2.0 9.5

4

owe



TABLES 9 AND, 10
a.

Median, Mean and S.D. of MAT Standard .Score "Gains" ,Over a Six -Month Period

by Grade-,for Three Subgroups and Total Group (N=1461.:2861 per grade)

TOTAL READING

,

*Grade
HIGH 'PRETEST

'

Median Mean - S.D.

AVERAGE PRETEST

Median I S.D.

, LOW PRETEST
.

Median i S.D.

TOTAL GROUP .

Median Mean S.D. tss
1 n f

2 5.9 6.7 8.9 8.2 "8.5 4.7 11.0 12.6 11.1,. .8.3 8.9 7.7

3 . 3.8 4.2 8.8 4.8 5.1 4.9. ,4.3 6:6 14.8, 4.6 5.2 4 9.0'

4 3.9 4.0 7.8 4.8 5.3 5.6 4:4 8.7 18 :0 4.6 5.7 9.9

5 2.9 2.8 5.'8 4.0 3.9 5.1 7.8 13.0 .21.2 4.2 5.4 .11.2

6 .8 .9 7.0 3.0 2.8 4.6 - 5.2 10.6 21.8 2.8. 3.8 11.4

/

7 3;7

,,

3t9 .6.2 1.7 1.6' 5.8 3.5 5.2 15.4, 2.6 A. 0 9.1

, 11,

8 2.6 2.4 . 6.4 2.4 2.5 6.4 1.2 2.4 12.5 2.3 ' 2.5 8.1 .

. .

TOTAL MATHEMATICS

Grade
HIGH PRETEST

Median Mean S.D.

AVERAGE PRETESL

Median X S.D.i

LOW PRETEST

Median' X S.D.

TOTAL #GROUP
.

Median Mean S: b. ,

2' - 6.2, 7.1 8.8 10.5 10.8 6.2 16.1 16.0 9.9 1 o . -7c. 11 ..0 8.3

3 7.7 7.0 6.3 9.4 9.2 6.2 9.7' 12.7 15.8 9.0 9.3 .9.3.

./'-'..-
. e

4 6.5 6.8 5.5 '9.0 8.8 5.4 7.3 12.4 20.2 - 13.2 9.1 10.7,'

5. 4.4 '4.8 5.2 4.4 4.3 4.8 7.2_13.9 22.2 '4.7 6.2. 11.2

. . 1

6 4.2 ' 4.3 . 6.1 3.5 3.8, 5.1 4.6. 10.4 22.J 318 5.2 11,1. ,

7 2.8 2.8 5.1 2.3 2.2 4.9 3.8 7.5 18.2 2.7 3.6

'......-- -I w ."/c.

.10.0

8 3.3 3.1 4.6 2.0 2.1 5.4 2.9 6.8 18.6 2.6 3.4 10.0
. *

)-

I
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.TABLES
I

Median, Mean and S.D. of MAT Standard. Score "Gains" diver a Six-Month Period .

by Gradefor Three Subgroups and Total Group. (N -1461 -2861 per grade)

MATHEMATICS COMPUTATION,

Grade ,
.

.. nigh_

Median SIO,

Average
Median X SD

Low

Median X

,

SD

1=1
I SD

a.. 4.4 4.4 8.0 8.8 9.0 7.2 11.4 12.6 10.9 8.2 8.5 8.7
24 8.2 8.1 .8.2 11.0 10.8 8.2 10.2. 12.3 12.5. 10.2 10.5 9;3

5 . 5.4 5.2 6.3 .,.. 5.9 6.2* 7.0 9.5 11.8 13.4 6.2, .7.0 8:8

6 , 3.1 3.3 7.2 6.4 6.3 , 7.3 5.8 8.; 14:1 5.4 6.0
J

9.2

7 1.7 2.5 '7.2 .2.7 1.6 7.3 4.7 6.4 12'.6 2.8 8.8
t .

,.4..5 :.

8 . 1.1 2..7 8.9 . 2.8, 3.I 6.6 -1.0 4. 11.4 2.7 ;3.3 8.5

MATHEMATICS CONCEPTS
4

dir

Grade High
, Median i SD

' Average
Median. X SD_. ,T.

Lbw
Median X SD

Total
Merditin Tc

.
SD

3,

4

5.

6.

7

8

>
,-.

5.6

3.0

4.2

6.4

1.0

1:4

5.0

2.9

4.7
,..

6.2

1.1

1.6
4

8.0

6.7

7.5

7.8

8.0

8.0

8,3 8.1 7.7

7.3 7.2 6.9

4.2 4.0 7.7
. .

4.0 3.9' --7.6

1.6 2.0' 7.1

2:2 2,5 7.7

9.9

8.2

7.7
1.

4.8

5.2

3.6.

10.6

- 9.7

10.1

7.7
,.

'6.0

5.0

10.4

13.8

14.9

16.6

11.2

11.9

8.1

6.4

4.7

4.7

2.4

2.3

7.8

.6.8

5.3

5.2,

2.7

2.8

8.6

8.9

9,6

10.0

8.6

9.0

'MATHEMATICS PROBLEM SOLVING,
Grade High

Median TC SD

. Average
Median, X SD Median

Low
X SD

-Total

Median X SD
3

4
......,.

.5

6

7

8

1.,
, 4.8

3.9

1.8

-1..6

2:2

-.3

4.7

4.1

1.2

-1.0

2.5

.6

9.2
.,,

7.9

7.3'

7.8

7.9

7.6

7:9

6.4

..6
. 4-

.

.

7.5.

'6.8

2;.8

.43

.

2.0

8.6

**7.7

8.0

7..2

.
7.8

8.0

10.5

7.4

10.3 ..12.4

6.0

7.8

6.0.

11.7

10.0

8.7

8.2

7.5

13.2

15.4

16.0

6.6
13.0

15.1

7.7'

6.2 .

3.7

2.2

3.7

2.3

7.8

66.9 .

42-2

2.8

3:9

2.8

10.2

10.3

10.6

10.5

9.5
.

10.2

4
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